Introduction
As the integration of technology becomes more prevalent in modern society, it becomes pivotal for health care professionals to implement technology into health care services. The expansion and availability of technology will give rise to new services and apps in the health care profession. According to Schoville et al 1 electronic resources are preferred as a means of retrieving information, as organizations are moving to electronic policies and procedures. Societal trends demonstrate that the use of mobile devices are becoming an integral part of everyday life, such that they are increasingly being used by undergraduate students and 75% of physicians have purchased an Apple mobile device. 2, 3 Mobile devices enhance the spectrum of health care by streamlining patient to clinician communication. In addition, mobile health initiatives have been implemented in the form of call centers, appointment reminders, treatment, and patient monitoring. 4 These findings support the idea that the next generation of certified hand therapists (CHTs) must be prepared to serve a demographic that has had technology integrated at a very young age.
Electronic resources have proved advantageous to increase efficiency in health care processes and delivery. The current body of research demonstrates that mobile health interventions can improve health care accessibility, organization of patient information, timeliness of service delivery processes, and promotion of effective communication between health care professionals and patients. 5 With the use of electronic resources, ease of access to the most current and up-to-date standardized information leads to optimal patient outcomes and satisfaction. 1 Mobile technology also provides a platform for patient education and communication with health care professionals after discharge, enhancing continuity of care and compliance.
As therapists continue to adopt strategies that promote time effectiveness, increased patient-centered care is made possible. Research has shown that time was the most common constraint regarding implementing evidence-based practice (EBP) as well as using patient-centered outcome measures in the field. 6 There has been growing evidence regarding the efficacy and effectiveness of telerehabilitation such that findings suggest it can lead to similar or better clinical outcomes for patients when compared with conventional interventions. 7 As therapy is billed in small increments of time, which generally requires direct patient care to qualify for reimbursement, it is difficult to search for and review research as well as implement evidence into practice during the course of a typical clinic day. According to Schoville et al, 1 centralized sources of data can decrease the time needed to find and implement research into practice. A centralized data source for CHTs has the potential to provide similar benefits to enhance integration of EBP and spend valuable time with patients instead of searching for clinical information in multiple resources. Several apps currently exist which are used in assessment and intervention within the spectrum of therapy services. Smartphone game apps have been suggested as complimentary interventions for hand therapy programs to enhance range of motion, proprioception, and neuromuscular control. 8 The Dexteria family of apps focuses on fine motor skills, visual-motor integration, and visual memory skills. 9 Other apps serve as reference for anatomy, orthopedic assessment, goniometry, and administrative needs such as coding and billing. 10 Although each of these apps meet a specific need within a respective discipline, the nuanced practice of hand therapy requires an understanding of the unique needs of its practitioners to be effective in facilitating clinical practice.
Purpose of study
The purpose of this descriptive study is to examine the need for electronic resources in the clinic based on CHTs' expert opinion. Analyzing the data will provide a foundation for the development of a prospective app that can be used in clinical practice for CHTs and may also be generalizable to the development of other resources within the practice of occupational therapy and physical therapy.
Methods

Study design
A descriptive research study was utilized to gain insight into the clinical needs of CHTs specific to electronic resources. The instrument used for this study was a survey that explored demographics, a ranking system of beneficial resources, top ten diagnoses witnessed in the clinic, and real-world implications for an app for CHTs (see Appendix A). The researchers submitted a proposal on the purpose of the research study as well as the survey to the American Society of Hand Therapists (ASHT) Research Division before distribution. Once finalized, the institutional review board approved all study procedures and instruments. Convenience sampling was used to distribute the survey instrument to only ASHT members who are also CHTs to enhance the validity and clinical relevance of the results.
Instrumentation
The survey included 10 questions examining demographic information of respondents, preferred content inclusion, frequency of diagnoses encountered, and potential use of an app as a clinical resource. The survey was designed with development of a potential app in mind, with therapist preference and frequency of diagnoses guiding content inclusion. The breakdown of questions was as follows: (1) questions 1-3 collected demographic information, (2) questions 4 and 5 collected information regarding years of experience and location of practice, (3) question 6 collected information regarding the type of setting, (4) question 7 sought out CHTs' desires within a potential app using a 10-item 5-point Likert scale, (5) question 8 collected information regarding the most frequent diagnoses seen in the hand therapy setting using a 11-item 6-point Likert scale, (6) question 9 retrieved information concerning the likelihood of respondents' use of a potential app, and (7) question 10 evaluated the monetary amount the respondents would be willing to pay for a potential app (see Appendix A).
Procedure
The survey was administered via SurveyMonkey (SurveyMonkey Inc, Palo Alto, CA), a research survey system with advanced features to facilitate data analysis, by emailing a link to the nationwide ASHT membership. The link to the survey was sent once at the beginning of the data collection phase with a reminder email sent out 4 weeks after the initial distribution. Implied consent was provided based on the language of the introduction of the survey (see Appendix A). Upon collecting all responses, data were compiled and analyzed to identify trends in the demographics of the sample as well as preferences regarding a potential clinical app.
Results
Aggregate data collected from the survey of 341 participants (34 males, 301 females, 4 preferred not to answer, 2 nonrespondents) reflect roughly 15% of only the CHT members of ASHT. The survey revealed characteristics of the sample as well as the collective preferences regarding clinical technology needs. Demographically, most respondents (41.6%) were in the age range of 51-60 years. A preponderance (88.8%) of respondents was female, whereas only 10% were male ( Table 1 ). The common characteristics among demographics showed that 90.6% of respondents were white, nonHispanic, with the next predominant ethnicity being Asian/Pacific Islander at 2.9%. As for years of experience, most CHTs who responded to the survey had 21 or more years of experience, with the next highest category being 15-20 years of experience. Data demonstrate that 57.2% of respondents work in a hand therapy clinic, whereas 33.6% work in a general outpatient clinic. The primary component of this survey instrument addressed preferential content to be included in a potential clinical app (Table 2) as well as frequency of diagnoses seen in the respondent's clinical setting (Table 3 ). The following results highlight the obvious trends within the data set. Regarding components of a potential electronic app, 169 of 338 respondents (50%) stated that home program illustrations and video demonstrations were extremely important to include in the potential app, whereas 103 participants (30.4%) found it to be very important. In regards to evidence-based and best practice resources, 151 of 337 respondents (44.8%) reported extremely important, whereas 106 (31.5%) reported very important. Postoperative protocols were also identified as one of the top extremely important things to include in a potential app, with 122 of 335 respondents (36.4%) indicating this. Lastly, functional outcome measures were indicated as the fourth most extremely important component to incorporate in the potential app (111/337 [32.9%]). The predominant diagnoses encountered most frequently by the CHT respondents included hand or digit fractures, soft-tissue sprains and strains, tendonitis, and chronic conditions ( Figs. 1 and 2 ).
When asked how likely the CHT would be to use a potential app, 91 of 341 respondents (26.7%) reported they would definitely use the app, 128 of 341 (37.5%) reported highly likely to use the app, 117 of 341 (34.3%) reported somewhat likely, and only 5 of 341 (1.5%) reported they would never use the app. Lastly, when asked how much one would be willing to pay for the app, most of the respondents (42.9%) were willing to invest $1-$10, whereas 26.6% were willing to spend $11-$20 for the app.
Discussion
This survey was conducted in an effort to ascertain current perceptions, desired content, as well as likelihood to purchase and utilize a potential app among CHTs. The researchers anticipated that the results from the survey would provide insight into the current technology needs of therapists providing hand and upper extremity rehabilitation. Although the sample reflects a relatively small representation of all CHTs, it is nationally representative of clinically active CHTs in varied settings, lending credence and broad perspective to the results, which address the stated objective of the study to ascertain clinician's preferences regarding content to be included in a potential app for CHTs.
It is evident that the impact of technological innovation continues to grow, changing industries such as the health care field as it evolves. As technology increasingly impacts patient registration, data monitoring, and documentation, smartphones and tablets are beginning to replace conventional recording systems and other services. 2 Tablet technology specifically is being integrated into assessment and intervention methods throughout allied health in various forms. Nurses are using tablets to track and monitor patients, apps are being used to develop visual-motor integration skills within early intervention programs, and tablets are providing abundant educational resources for patients. 4, 11, 12 As tablet and smartphone technology continues to become the norm for health care and society in general, each discipline must examine ways to incorporate these advances into practice to ensure relevance and continuity of care. As EBP continues to guide medicine, the rehabilitative disciplines must incorporate the latest evidence for prevention techniques, clinical practice guidelines in preoperative and postoperative protocols, and restoration of function to improve therapeutic outcomes. As the quality of care holds prominence, the use of mobile devices provides increased efficiencies and improvement of care as they allow direct and immediate access to vital medical resources. 2 The need to remain up to date on current trends and EBP for treatment is imperative for quality therapeutic outcomes. The ability to access these resources on a tablet at any time may enhance access and efficiency for clinicians. 12 Smartphone applications have been put forth as potential interventions within hand therapy; however, the literature does not reveal research examining preferences of app content to be used as a clinical resource specific to hand therapists. 8 Although qualified clinicians can rely on their experience as a legitimate source of clinical guidance, the findings demonstrate clinicians' interest in incorporation of the latest evidence and likelihood to access this information via tablet technology. The respondents' recommendations of content to be included in the app are compelling. The survey demonstrated that many of the participants found home exercise programs as an extremely important feature to be incorporated into a potential app. In addition, most respondents expressed strong interest in employing the app in daily practice. Home program illustrations and video demonstrations could provide more consistency in terms of patient compliance, correct performance of assigned exercises, and a resource after discharge. This data trend is encouraging, as findings suggest that home-based exercises are integral to effective conservative treatment.
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Providing evidence-based and best practice resources is essential to the success of the therapist and for increasing patient outcomes. If therapists are not utilizing current evidence-based resources, they may be denying their patients the most optimal treatment. Postoperative protocols were also a high priority relative to the other content to be included in the app. With the vast array of protocol types, a therapist may spend vital patient care time researching parameters of a certain protocol. If the therapist had this information readily available on a mobile device, it would reduce research time and lead to increased direct patient care. Furthermore, an app interface that allowed edits from the therapist and referring physician could allow for real-time updates to custom protocols based on physician preferences, eliminating the need to search for hard copy physician-specific protocols.
Functional outcome measures included in the potential app may also contribute to efficient use of time in the clinic. For example, a patient could electronically respond to the Disabilities of the Arm, Shoulder and Hand questionnaire or other functional outcome measure while the therapist is completing other documentation. Notwithstanding, with adequate security measures safeguarding Health Insurance Portability and Accountability Act information, data could be stored and tracked more efficiently. As a result, the therapist could better manage individual patient care through comparing baseline and current measures to determine effectiveness in treatment. The researchers posit that these items are essential to therapists to provide better patient outcomes and enhance the therapist-patient interaction in conjunction with use of this potential app.
In regards to frequency of diagnoses encountered in the therapy setting, most respondents confirmed that the most frequent diagnoses seen in practice were as follows: hand and digit fractures, soft-tissue sprains and strains, tendonitis, and tendon repairs. Although this information may guide content development of a potential app, it does not diminish the need to include information on less frequently encountered diagnoses. Often, it is not the most frequent diagnosis that requires additional research on the part of the hand therapist, but the least frequent and less familiar diagnosis.
Survey demographic responses revealed a sample of predominantly Caucasian females, 51-60 years of age with 21þ years of experience working in a hand therapy or general outpatient clinic. As this experienced group of hand therapists gives way to the next generation for whom technology has been an integral part of life and education, the likelihood of integration of app resources in clinical practice increases exponentially. The next generation of patients will also expect electronic options that have become ubiquitous in other areas of life.
Collective responses regarding the likelihood to use the app and the price point also provide cost-benefit information to software developers. With a relatively small population of potential "customers" encompassing CHTs and occupational therapists or physical therapists working with related populations, the app may require a higher price point for financial viability. With most respondents willing to pay only $1-$20 for a clinical app, it is clear that additional funding would need to be pursued to fund development as it would require significantly more capital to initiate. However, as is the model with similar technology such as documentation software, marketing efforts might be aimed at the institutional or organizational level for corporate purchases. Furthermore, research grants or similar sources might be an avenue worth pursuing for start-up costs to develop an app geared toward improving integration of evidence and improving patient outcomes. Initial costs may be considerable, and customer service and app updates carry costs as well and perhaps a partnership with an experienced software company would be beneficial.
From a practical standpoint, initial start-up and service costs must be considered; however, integration of this clinical resource has secondary cost savings to consider as well. Direct patient care time would theoretically increase due to the convenience and portability of the information contained in the app, potentially increasing reimbursement revenues. Furthermore, the consistent integration of evidence-based interventions, home programs, and physician-guided protocols should positively influence functional outcomes, thus enhancing reimbursement as well. With the emphasis in health care shifting toward outcomes-based reimbursement, this potential resource may prove to be worth the investment. Although these secondary gains may not be readily observable, postimplementation research may reveal encouraging trends at an organizational level.
Limitations
Foremost among the study limitations is the small sample size relative to all practicing CHTs. In addition, several therapists did not answer all questions, which may have had a minimal impact on the data set as the incomplete responses were not included in the aggregate data. Some of the questions were not open ended, which may have limited therapists' options to answer. As this research focused on CHTs, the results may not be generalizable across the spectrum of rehabilitation. In addition, the present study addressed only specific questions; other areas of opportunity and clinical needs were potentially unaddressed. Lastly, as the sample comprised heavily of therapists aged 51 and older, the responses may reflect less familiarity and desire to implement technology as compared with the younger therapist demographic.
Future research
Future research addressing technology needs of CHTs could explore the financial viability of said resource and could encourage capital investment for a marketable product. Survey-based research could also be incentivized to enhance the response rate and sample size. A study encompassing a qualitative nature could explore the practical use of the aforementioned resource in a clinical setting to further refine the content and user interface, as well as explore other clinical needs beyond the confines of this study. This would allow developers to enhance the practical use of the tool in a clinical setting.
As evidence-based interventions and research have been found to be underutilized primarily due to time constraints, a clinical app could assist therapists in incorporating (1) current EBP in a timely manner, (2) research findings to facilitate clinical decisions, and (3) interface between therapist and patient to improve therapeutic outcomes. 1, 14, 15 Further research could explore the potential of an app to address these concerns as well.
Conclusion
This study surveyed CHTs' expert opinion on content inclusion, likelihood of use, and price point for a potential app to be used as a clinical resource. Based on the responses, an ideal app should include home program media, EBP, postoperative protocols, and functional outcome measures related to reported diagnoses encountered in the clinic. The data further support the likelihood of use of the prospective app among CHTs including these preferred components within a price range of $1-$20. The study compliments prior research highlighting the increased integration of technology within health care and suggests potential resource development specific to hand therapy.
Supplementary data
Supplementary data related to this article can be found at http:// dx.doi.org/10.1016/j.jht.2016.11.010.
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